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PROBLEM TO BE SOLVED: To provide a ceramic honeycomb 
structure in which crack due to thermal shock hardly extends to 
a partition wall even if the thermal shock occurs and which has 
thermal shock resistance and reliability. 
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external wall part, the stress due to the thermal shock is 
released in the stress releasing part and the crack hardly 
occurs on the partition wall even if the thermal shock acts in 
the ceramic honeycomb structure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 
[Claim 1] 

The eel located in the outermost periphery among the eels of a large number surrounded by the septum by 
not having a septum between the exteriors In the ceramic honeycomb structure object which has the outer 
wall section which is filled up with said concave of the ceramic honeycomb body which forms the concave 
which carries out opening outside and is prolonged in shaft orientations, and forms an outside surface The 
ceramic honeycomb structure object characterized by having the stress disconnection section at least in the 
part between said outer wall section or the outer wall section, and a concave. 
[Claim 2] 

The eel located in the outermost periphery among the eels of a large number surrounded by the septum by 
not having a septum between the exteriors In the ceramic honeycomb structure object which has the outer 
wall section which is filled up with said concave of the ceramic honeycomb body which forms the concave 
which carries out opening outside and is prolonged in shaft orientations, and forms an outside surface The 
ceramic honeycomb structure object characterized by having the stress disconnection section at least in each 
part between said outer wall section and the outer wall section, and a concave. 
[Claim 3] 

The ceramic honeycomb structure object according to claim 1 or 2 characterized by being the opening 
section in which the stress disconnection section in said outer wall section carried out opening to the outside 
surface. 
[Claim 4] 

The ceramic honeycomb structure object according to claim 3 characterized by the sum total of the die 
length of the opening section which carried out opening to said outside surface being 1 or more times of a 
ceramic honeycomb structure object overall length. 
[Claim 5] 

The ceramic honeycomb structure object according to claim 1 or 2 characterized by being the opening 
formed between the members and concaves from which said outer wall section and the stress disconnection 
section between concaves constitute the outer wall section. 
[Claim 6] 

The ceramic honeycomb structure object according to claim 5 characterized by the number percentage of the 
concave which has the opening formed between the members and concaves which constitute said outer wall 
section being 5% or more of all concaves. 
[Claim 7] 

The ceramic honeycomb structure object according to claim 1 to 6 characterized by for the porosity of the 
ingredient which constitutes said septum being 50 - 80%, and average pore size being 10-50 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the thin wall ceramic honeycomb structure object used for a ceramic honeycomb 
structure object especially the large-sized ceramic honeycomb structure object used for the catalyst support 
for emission gas purification and the particle uptake filter of a diesel power plant, or the catalyst support for 
automobile exhaust purification. 
[Background of the Invention] 
[0002] 

In order to reduce the harmful matter contained in the exhaust gas of engines, such as an automobile, from 
the maintenance side of a local environment or earth environment, the catalytic converter for exhaust gas 
purification and the filter for particle uptake which used the ceramic honeycomb structure object are used. 
PrawingJ. * s the perspective view of a honeycomb structure object. As shown in drawing 1 , the honeycomb 
structure object 1 usually has the eel of a large number formed by the peripheral wall 3 and the septum 
which intersects perpendicularly with the inner circumference side of this peripheral wall 3 respectively. 
And the honeycomb structure object 1 is firmly grasped by the grasping member arranged between stowage 
container inner skin and the peripheral-wall peripheral face of a honeycomb structure object, and is 
contained so that it may not move within a metal stowage container (not shown). 
[0003] 

The honeycomb structure object 1 is conventionally manufactured at the following processes. 
The Plastic solid which has the honeycomb structure in which the peripheral wall 3 and the septum 4 were 
formed is acquired by carrying out extrusion molding of the ceramic plastic matter which mixed and 
kneaded cordierite generation raw material powder, a shaping assistant and an ostomy agent, and water, and 
obtained them through special metal mold. Next, in the drying furnace, evaporation desiccation of the 
moisture in a Plastic solid etc. was carried out, and further, after removing shaping assistants, such as a 
binder in a Plastic solid, etc. in a firing furnace, the honeycomb structure object 1 which calcinates under 
predetermined temperature, has a predetermined configuration and reinforcement, and has detailed pore in a 
peripheral wall 3 or a septum 4 had been acquired. 
[0004] 

Die length by 150mm or more A large-sized ceramic honeycomb structure object 150mm or more, [ the 
outer diameter for diesel power plants ] When the thickness of a septum 4 manufactures the thin honeycomb 
structure object 1 with 0.2mm or less, Since the self-weight of a Plastic solid was too large at the time of 
extrusion molding or own reinforcement of a Plastic solid was inadequate for it, supporting a self-weight 
could not be finished, and the septum 4 of the periphery section of a peripheral wall 3 was crushed, or it 
deformed, and there was a problem that predetermined reinforcement was not obtained after baking. 
[0005] 

In order to solve this problem, in the patent reference 1, a shaping assistant and/or ostomy material are 
added and prepared at a cordierite-ized raw material. Mixed kneading is carried out and it plasticizes 
possible [ extrusion molding ]. This ceramic **** Extrusion molding, After considering as the baking object 
which dries, calcinates and has honeycomb structure, removal processing which makes smaller than a 
predetermined dimension the peripheral wall 3 and its periphery section of the baking object which has this 
honeycomb structure by the grinding process is performed. The periphery which carried out removal 
processing is made to apply, dry and harden a coating material, the outer wall section is formed, and the 
method of making the septum and the outer wall section of honeycomb structure unify is indicated. Since 
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the peripheral wall 3 and its periphery section of the baking object which has honeycomb structure are 
removed by the grinding process according to this approach and the eel which the periphery section of a 
peripheral wall deformed can be removed, it is supposed that the mechanical strength of a honeycomb 
structure object can be made high. Moreover, also when the roundness of the whole baking object which has 
honeycomb structure is low, it is supposed that dimensional accuracy will improve by forming the outer 
wall section after a grinding process raises roundness. And as a coating material for forming the outer wall 
section used in this conventional approach, if ceramic fiber and an inorganic binder are used, reinforcement 
of the outer wall section can be made high, and since a coefficient-of-thermal-expansion difference with the 
baking object which has honeycomb structure can be lessened if it is of the same kind, for example, 
cordierite powder is further added with a honeycomb structure object body to a coating material, it is 
supposed that it is desirable. 
[0006] 

Furthermore, in order to acquire the honeycomb structure object in the honeycomb structure object of the 
above configurations which has improved the peeling resistance from the honeycomb structure object body 
of the outer wall section, and was excellent in thermal resistance and thermal shock resistance, In the patent 
reference 2, the outer wall section (outer shell layer) A cordierite particle and/or ceramic fiber, The ceramic 
honeycomb structure object characterized by coming to constitute from an amorphous oxide matrix formed 
with the colloidal silica or the colloidal alumina which exists among them is indicated. The configuration of 
this conventional ceramic honeycomb structure object is explained below using drawing 2 and drawing. 3_ . 
According to the technique given in the patent reference 2, what is located in the outermost periphery among 
the eels of a large number which were surrounded by the septum 4 and divided mutually by not having a 
septum between the exteriors The ceramic honeycomb body 14 which forms the concave 12 which carries 
out opening outside and is prolonged in shaft orientations, Carrying out reinforcement effective in the 
honeycomb body 14, since the concave 12 extended to shaft orientations was filled up with coat material 
and the outer wall section (outer shell layer) 16 is formed The fall of the thermal shock reinforcement of the 
honeycomb structure object which prevents the fall of the honeycomb structure object by exfoliation of the 
coat layer which is an outer shell layer on the strength while in use, and is caused in the case of 
reinforcement of a honeycomb structure object is carried out to the ability to make it control effectively. The 
coat material used with this technique And a cordierite particle and/or ceramic fiber, The 100 weight 
sections of said cordierite particle and/or ceramic fiber are received in colloid oxide as a principal 
component, including the colloid oxide which consists of colloidal silica or a colloidal alumina, by solid 
content conversion, 3-35 weight section comes out comparatively, and it blends — making — **** — this 
range ~ the aggregate - a cordierite particle and ceramic fiber are fully fixed — making — the heat 
characteristic of the outer wall section (outer shell layer) 16 — it is supposed further that aggravation of the 
heat characteristic of the honeycomb structure object itself can be prevented. 
[0007] 

[Patent reference 1] The patent No. 2604876 official report 
[Patent reference 2] The patent No. 2613729 official report 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0008] 

Although the septum of the periphery section of a peripheral wall which generates these technical means in 
case die length carries out [ an outer diameter ] extrusion molding of the comparatively large-scale ceramic 
honeycomb structure object 150mm or more by 150mm or more could solve the problem which crushes or 
deforms as a result of this invention person's etc. estimating the Prior art of a publication in the above- 
mentioned patent reference 1 and 2, there were the following troubles. 
[0009] 

Although that the ingredient which forms the outer wall section indicated by the technique given in the 
above-mentioned conventional patent reference 1 and 2 chooses the small thing of a coefficient-of-thermal- 
expansion difference with the ingredient which constitutes the septum of a honeycomb body could make 
small thermal stress concentrated on the interface of a honeycomb body and the outer wall section and it was 
made desirable, it was difficult to have made both coefficient of thermal expansion substantially in 
agreement. 

Although the temperature of the core of a ceramic honeycomb structure object will rise if rapid heating of 
such a ceramic honeycomb structure object is carried out with exhaust gas Since the outer wall section is in 
contact with the OAT through the grasping member and the metal vessel and the temperature of a periphery 
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wall cannot rise easily, According to the temperature gradient of a core and the outer wall section, an 
operation and a crack occur in an outside surface, and tensile stress penetrates to it the outer wall section and 
the concave interface which have fixed firmly, and comes to progress to the septum of the eel which 
adjoined continuously at it. If a crack progressed to a septum, since a septum was omitted, the purification 
engine performance of exhaust gas would fall or the passage of an entrance side and an outlet side would be 
open for free passage in the case of the filter for particle uptake, it might develop into the very important 
problem concerning the purification engine performance of the exhaust gas purge that the collection 
efficiency of a particle falls. 
[0010] 

The eel which was made in view of the above-mentioned problem, and is located in the outermost periphery 
the purpose of this invention therefore, by not having a septum between the exteriors In the ceramic 
honeycomb structure object which has the outer wall section which is filled up with the concave of the 
ceramic honeycomb body which forms the concave which carries out opening outside and is prolonged in 
shaft orientations, and forms an outside surface Even if a thermal shock occurs, the crack by the thermal 
shock is to offer the ceramic honeycomb structure object having thermal shock resistance and dependability 
which made it hard to progress even to a septum. 
[Means for Solving the Problem] 
[0011] 

this invention persons considered progress to the difference in the coefficient of thermal expansion of the 
ingredient which makes a subject cordierite which constitutes the coefficient of thermal expansion and the 
outer wall section of the nature of cordierite ceramic ingredient generally used on the honeycomb body 
which was not able to be attained, and the septum of a thermal shock crack generated in connection with it 
by the Prior art. The following things were considered as a result of manufacturing the conventional nature 
of cordierite ceramic honeycomb structure object, while this invention person etc. referred to the patent 
reference 1 and 2 using the extrusion method. 

the kaolin which is hexagon-head plate crystal when the raw raw material of cordierite is extruded and it 
fabricates on a honeycomb structure object — the object for extrusion molding — in case a slit with the 
narrow width of face of a mouthpiece is passed, orientation is carried out along the inside of the field of a 
septum. In a subsequent baking process, since a hexagonal prism-like cordierite crystal is generated in the 
direction of a right angle to the crystal of a kaolin, it is formed so that the direction of a c-axis of a cordierite 
crystal may become parallel to the septum side of honeycomb structure. Although the coefficient of thermal 
expansion of a cordierite crystal has the anisotropy, and the coefficient of thermal expansion of extrusion 
molding and the calcinated honeycomb structure object shows the high coefficient of thermal expansion 
according a raw raw material to an a-axis in the thickness direction of a septum since the direction of an a- 
axis is +2.9x1 0-6/degree C and the direction of a c-axis is -l.lxlO-6/degree C A low thermal expansion by 
which the c-axis and the a-axis were compounded is shown, and a direction parallel to a septum comes to 
show a low-fever expansion coefficient as the whole honeycomb body. 

What is located in the outermost periphery of the honeycomb body which consists of such nature ceramics 
of cordierite by not having a septum between the exteriors If it calcinates desiccation or if needed after 
making into the shape of a slurry the coat material which consists of the cordierite aggregate of the 
conventional technique, ceramic fiber, an inorganic binder, etc. and applying it to the concave which carries 
out opening outside and is prolonged in shaft orientations The coefficient of thermal expansion becomes 
large from the septum by which the cordierite crystal is carrying out orientation of the outer wall section 
which applied coat material inevitably from that the orientation of a cordierite crystal is not obtained, and 
containing the ceramic fiber with which coefficients of thermal expansion differ, and an inorganic binder. 
Since the outer wall section which has such a coefficient-of-thermal-expansion difference, and a concave fix 
firmly and are made to unify by adhesive strength with the inorganic binder in the member which even the 
square corner section of a concave is filled up with the member which constitutes the outer wall section as 
shown in drawin g 3 , and moreover constitutes the outer wall section etc., the residual stress accompanying 
adhesion will be inherent in both interface. Since the coefficient of thermal expansion of the outer wall 
section is larger than a septum, specifically to the septum which constitutes tensile stress and a concave in 
the outer wall section, compressive stress remains. When the exhaust gas purge was equipped with the 
ceramic honeycomb structure object with which this residual stress is inherent, it was put to hot exhaust gas 
and the repeat thermal shock was received, it traced that the crack which excessive thermal stress 
concentrates on the interface of the outer wall section and a concave, and opens for free passage from the 
outer wall section to a septum comes to occur. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/27/2005 



JP,2004- 1 75654, A [DETAILED DESCRIPTION] _ Page 4 of 1 5 



The porosity of a septum especially fixing force such of a concave and the outer wall section 50% or more, 
When average pore size is 10 micrometers or more, in case the coat material for forming a peripheral wall is 
applied Since coat material tended to enter into the pore in the septum which constitutes a concave, the so- 
called anchor effect became large and the fixing force of a septum and the outer wall section became large, 
residual stress also becomes large and the crack generated in the outer wall section tended to progress even 
to a septum. 

Although the above explained as an example the nature honeycomb body of cordierite which has a low- 
fever expansion coefficient Even if it is the case where a honeycomb body is formed with ceramics other 
than cordierites, such as an alumina, a mullite, silicon nitride, and silicon carbide, in the coat material for 
forming the outer wall section In order to make a body and the outer wall section fix, it is necessary to make 
things other than the ceramic ingredient which constitutes the body of an inorganic binder etc. contain, and 
it is difficult to make in agreement the coefficient of thermal expansion of a body and the outer wall section, 
and the problem on which the crack by the thermal shock progresses even to a septum from the outer wall 
section is generated similarly. 

this invention person etc. examined even to the septum the crack generated on the outer wall section front 
face by the thermal shock paying attention to a gestalt of a periphery wall which is not developed, and hit on 
an idea to this invention. 
[0012] 

Namely, the ceramic honeycomb structure object of this invention The eel located in the outermost 
periphery among the eels of a large number surrounded by the septum by not having a septum between the 
exteriors In the ceramic honeycomb structure object which has the outer wall section which is filled up with 
said concave of the ceramic honeycomb body which forms the concave which carries out opening outside 
and is prolonged in shaft orientations, and forms an outside surface, it is characterized by having the stress 
disconnection section at least in the part between said outer wall section or the outer wall section, and a 
concave. 

Moreover, the ceramic honeycomb structure object of this invention The eel located in the outermost 
periphery among the eels of a large number surrounded by the septum by not having a septum between the 
exteriors In the ceramic honeycomb structure object which has the outer wall section which is filled up with 
said concave of the ceramic honeycomb body which forms the concave which carries out opening outside 
and is prolonged in shaft orientations, and forms an outside surface It is characterized by having the stress 
disconnection section at least in each part between said outer wall section and the outer wall section, and a 
concave. 

In the ceramic honeycomb structure object of this invention, it is desirable that it is the opening section in 
which the stress disconnection section in said outer wall section carried out opening to the outside surface. 
Moreover, in the ceramic honeycomb structure object of this invention, it is desirable that the sum total of 
the die length of the opening section which carried out opening to said outside surface is 1 or more times of 
a ceramic honeycomb structure object overall length. 

In the ceramic honeycomb structure object of this invention, it is desirable that it is the opening formed 
between the members and concaves from which said outer wall section and the stress disconnection section 
between concaves constitute said outer wall section. Moreover, in the ceramic honeycomb structure object 
of this invention, it is desirable that the number percentage of the concave which has the opening section 
formed between the members and concaves which constitute said outer wall section is 5% or more of all 
concaves, and it is still more desirable that it is 20% or more. 

Furthermore, in the ceramic honeycomb structure object of this invention, it is desirable that the porosity of 
the ingredient which constitutes said septum is 50 - 80%, and average pore size is 10-50 micrometers. 
[0013] 

Hereafter, an operation of this invention and effectiveness are explained. 

The eel located in the outermost periphery among the eels of a large number surrounded by the septum the 
ceramic honeycomb structure object of this invention by not having a septum between the exteriors In the 
ceramic honeycomb structure object which has the outer wall section which is filled up with said concave of 
the ceramic honeycomb body which forms the concave which carries out opening outside and is prolonged 
in shaft orientations, and forms an outside surface In having the stress disconnection section at least in the 
part between said outer wall section or the outer wall section, and a concave, the thermal shock resistance of 
a honeycomb structure object improves sharply, namely, when rapid heating of the ceramic honeycomb 
structure object of this invention is carried out by exhaust gas If the stress disconnection section for opening 
the stress generated in the outer wall section by the thermal shock is formed at least in the part between the 
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outer wall section or the outer wall section, and a concave, since this stress disconnection section will open 
thermal shock stress wide and a crack will stop being able to progress to a septum easily, It can prevent a 
septum being omitted and developing into the fatal problem concerning the purification engine performance 
of the exhaust gas purge that the purification engine performance of exhaust gas falls, or the passage of an 
entrance side and an outlet side is open for free passage in the case of the filter for particle uptake, and the 
collection efficiency of a particle falls. 

Moreover, the ceramic honeycomb structure object of this invention The eel located in the outermost 
periphery among the eels of a large number surrounded by the septum by not having a septum between the 
exteriors In the ceramic honeycomb structure object which has the outer wall section which is filled up with 
said concave of the ceramic honeycomb body which forms the concave which carries out opening outside 
and is prolonged in shaft orientations, and forms an outside surface From having the stress disconnection 
section at least in each part between said outer wall section and the outer wall section, and a concave, the 
thermal shock resistance of a honeycomb structure object improves sharply further. That is, when the stress 
disconnection section exists at least in each part between the outer wall section and the outer wall section, 
and a concave, the effectiveness of opening thermal shock stress becomes larger, and the effectiveness of 
preventing the crack by the thermal shock progressing to a septum becomes larger. For this reason, it can 
prevent a septum being omitted and developing into the fatal problem concerning the purification engine 
performance of the exhaust gas purge that the purification engine performance of exhaust gas falls, or the 
passage of an entrance side and an outlet side is open for free passage in the case of the filter for particle 
uptake, and the collection efficiency of a particle falls. 

When the stress disconnection section in said outer wall section is the opening section which carried out 
opening to the outside surface, the thermal shock resistance of the ceramic honeycomb structure object of 
this invention of a honeycomb structure object improves sharply. That is, since the opening section which 
carried out opening to the outside surface of the outer wall section beforehand is formed and the thermal 
shock stress which acts on the outer wall section when the aperture width of the opening section concerned 
is expanded is wide opened when rapid heating of the ceramic honeycomb structure object of this invention 
is carried out by exhaust gas, the crack by the thermal shock exceeds the junction interface of the outer wall 
section and a septum, and can prevent progressing to a septum. 

The pore which exists between the ceramic aggregate with which aperture width [ in / in the opening section 
here / an outside surface ] pointed out the thing of a long and slender configuration with a die length of 1 00 
micrometers or more by 2 micrometers or more typically, and was formed in the outer wall section, an 
inorganic binder, etc. is distinguished. For example, as shown in a mimetic diagram at drawin g 4 , the 
opening section 21 is formed in the outside surface of the outer wall section 16 with which the concave 12 
prolonged in shaft orientations was filled up, and the tip of the depth direction may have reached to the case 
where it has closed in the outer wall department, and a concave 12. The scanning electron microscope 
photograph which was formed intentionally and which observed this opening section from the outside- 
surface side is shown in drawing 5 . 

Moreover, the opening section may exist in a circumferencial direction etc., as shown not only when it exists 
in shaft orientations, as shown in drawing 6 (a), (b), and (c), but in drawing 6 (d) and (e), and as shown in 
drawing 6 (f), even if it exists in the shape of a tortoise shell, it is effective in opening said stress by the 
thermal shock, as stated. 

Although having presupposed that it is desirable that the sum total of the die length of the opening section 
which carried out opening to said outside surface is 1 or more times of a ceramic honeycomb structure 
object overall length here has large effectiveness if it carries out from a viewpoint which will open thermal 
shock stress if much opening sections exist If the sum total of the die length of the opening section has a 1 or 
more-time ceramic honeycomb structure object overall length, since the circumferencial direction 
component of the thermal shock stress generated in the outer wall section of a honeycomb structure object at 
least can be continued and opened for the overall length of a ceramic honeycomb structure object, it is 
because the effectiveness on a thermal shock disposition is acquired. Here, the sum total of the die length of 
the opening section is the sum total of opening section die length which carried out opening to the outside 
surface in one honeycomb structure object, and when more than one exist in one honeycomb structure 
object, it expresses with these total. For example, in drawing 6 (a), the sum total of the die length of the 
opening section corresponds by 1 time the ceramic honeycomb structure object overall length, and drawin g 
6 (c) corresponds, when the sum total of the die length of the opening section is somewhat larger than 1 time 
of a ceramic honeycomb structure object overall length. 

In addition, if the sum total of the die length of the opening section is 3 or more times of a ceramic 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/27/2005 



JP,2004-1 75654,A [DETAILED DESCRIPTION] Page 6 of 1 5 



i^^ED DESCRIPTION] 



honeycomb structure object overall length, the effectiveness will become large more. 
[0014] 

Moreover, when said outer wall section and the stress disconnection section between concaves are the 
openings formed between the members and concaves which constitute the outer wall section, the thermal 
shock resistance of the ceramic honeycomb structure object of this invention of a honeycomb structure 
object improves sharply. Namely, the ceramic honeycomb structure object of this invention It compares with 
the conventional technique of filling up with the member which there is no opening as shown in _rawing_3 , 
and constitutes the outer wall section even in the square corner section of a concave. As shown in drawing 7 
and drawin g 8 , when rapid heating is carried out, for example by exhaust gas from the opening being 
formed between the members and concaves which constitute the outer wall section In order that it may be 
absorbed in the opening where the crack generated with the thermal shock stress generated in an outer wall 
section outside surface was formed between the outer wall section and the septum by which a concave is 
constituted and thermal shock stress may open as a result, This crack exceeds the junction interface of the 
outer wall section and a septum, and can prevent progressing to a septum. Moreover, since the adhesion area 
between the outer wall section and the septum which constitutes a concave is small and the ceramic 
honeycomb structure object of this invention can reduce the residual stress produced according to the 
coefficient-of-thermal-expansion difference of a both interface, it also has the effectiveness of being hard to 
generate the crack by the thermal shock. 

The thing with desirable the number percentage of the concave which has the opening section between the 
members and concaves which constitute said outer wall section in the ceramic honeycomb structure object 
of this invention being 5% or more of all concaves is because effectiveness is large if it carries out from a 
viewpoint which opens thermal shock stress when many concaves which have the opening section between 
the members and concaves which constitute said outer wall section exist. It is still more desirable if it is 20% 
or more. If the number rate of the concave which has the opening section between the members and 
concaves which constitute said outer wall section exceeds 95%, while the adhesion area between the septum 
which constitutes a concave, and the member which constitutes the outer wall section will decrease and 
AISO static reinforcement will fall, since the outer wall section becomes easy to exfoliate from a ceramic 
honeycomb body, it is not desirable. The more desirable number percentage of the concave which has the 
opening section between the members and concaves which constitute the outer wall section is 20 - 90% of 
all concaves. 

The member which constitutes the outer wall section, and the concave which has the opening section 
between concaves here The eel located in the outermost periphery among the eels of a large number 
surrounded by the septum as shown to drawin g 7 in a cross section by not having a septum between the 
exteriors As the thing of the concave into which all the fields of said concave of the ceramic honeycomb 
body which forms the concave which carries out opening outside and is prolonged in shaft orientations are 
not filled up with periphery wall material is said and it is shown in drawin g 8 The inside of the concave die 
length 51-52-53-54 formed on the intersections 52 and 53 of the septum which constitutes the edges 51 and 
54 and concave of the septum which constitutes a concave, The rate of the die length 5 1 -55 of the part in 
contact with the member which constitutes the outer wall section, i.e., contact section die length, 56-57, and 
the sum total die length of 58-54 says the thing of 95% or less of concave. Although the opening formed 
between the members and concaves which constitute the outer wall section was explained here using one 
cross section of a concave, when this opening is continuously formed in the shaft orientations of a 
honeycomb structure object, it is desirable in the semantics which carries out the solution method of the 
thermal shock stress generated on the whole honeycomb structure object. However, even if the gestalt 
shown in drawing^ needs to cover a shaft-orientations overall length, the gestalt of this opening does not 
need to have it and the rates of the contact die length of the member and septum which constitute the outer 
wall section to concave die length differ, it has the effectiveness of opening thermal stress. [ altogether 
same ] 
[0015] 

In the ceramic honeycomb structure object of this invention, the thing with desirable the porosity of the 
ingredient which constitutes said septum being 50 - 80%, and average pore size being 10-50 micrometers is 
based on the following reasons. In the honeycomb structure object which made the septum which forms the 
outer wall section which is filled up with the concave of the honeycomb body which forms the concave 
which carries out opening to the exterior of this invention, and is extended to shaft orientations, and forms 
an outside surface, and constitutes a concave, and the outer wall section unify When porosity is 50% or 
more, the ingredient which constitutes the outer wall section tends to enter into the pore in a septum. 
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Although it is desirable from the so-called anchor effect becoming large, and the outer wall section and a 
concave being unified, and being able to enlarge the mechanical strength of a honeycomb structure object, 
when porosity exceeds 80%, since the reinforcement of the septum of a honeycomb structure object itself 
falls and the mechanical strength of a honeycomb structure object falls, it is not desirable. When it is 
represented for example, with AISO static reinforcement, the AISO static reinforcement of a honeycomb 
structure object fell and it is used as catalyst support or a particle uptake filter, since it may damage with 
mechanical stress, such as vibration from an engine, and road surface vibration, and the exhaust gas 
purification engine performance may fall, the mechanical strength said here is not desirable. Moreover, 
similarly, when average pore size is 10 micrometers or more, it is desirable from the ingredient which 
constitutes the outer wall section tending to enter into the pore in a septum, the so-called anchor effect 
becoming large, and the outer wall section and a concave being unified, and being able to enlarge the 
mechanical strength of a honeycomb structure object, but when average pore size exceeds 50 micrometers, 
since the reinforcement of the septum of a honeycomb structure object itself falls and the mechanical 
strength of a honeycomb structure object falls, it is not desirable. Moreover, when porosity is set and 
average pore size is set to 10 micrometers or more 50% or more, since the outer wall section and a concave 
fix firmly as mentioned above, in the case of the ceramic honeycomb structure object of the conventional 
technique of the patent reference 1 or the patent reference 2, thermal shock resistance falls, but In the case of 
the ceramic honeycomb structure object of this invention, since it has the stress disconnection section 
between the outer wall section or the outer wall section, and a concave, the fall of thermal shock resistance 
can be made small, in addition, adjusting the range of porosity and average pore size as mentioned above, in 
order to prevent the mechanical-strength fall of the septum of a honeycomb structure object — the 
configuration of the pore in a septum — abbreviation — it is desirable from the ability to reduce the stress 
concentration to big and rough pore by making it spherical. 
[0016] 

As a ceramic ingredient which constitutes the ceramic honeycomb structure object of this invention Since 
this invention is mainly used as a filter for removing the particle in the exhaust gas of a diesel power plant as 
support of the catalyst for exhaust gas purification of an automobile engine, It is desirable to use the 
ingredient excellent in thermal resistance, and it is desirable to use the ceramic ingredient which considers at 
least one sort chosen from the group which consists of cordierite, an alumina, a mullite, silicon nitride, 
silicon carbide, and LAS as the main crystal. It is cheap, and the ceramic honeycomb structure object which 
considers cordierite as the main crystal especially is excellent in thermal resistance and chemical resistance, 
and the most desirable from being low-fever expansion. 

In the ceramic honeycomb structure object of this invention, as a member which constitutes the outer wall 
section From making thermal shock resistance improve, even if there is a coefficient-of-thermal-expansion 
difference of the septum by which this invention constitutes a concave, and the outer wall section with 
which this concave was filled up Even if the coefficient of thermal expansion of the member which 
constitutes the outer wall section to the coefficient of thermal expansion of the septum which it is not 
necessary to not necessarily make a coefficient of thermal expansion in agreement, and constitutes a 
concave is large What is necessary is to be small, for example, just to choose suitably what added ceramic 
fiber, cement, etc. an inorganic binder and if needed to the heat-resistant ceramic aggregate particle chosen 
from cordierite, a silica, an alumina, a mullite, silicon carbide, silicon nitride, etc. 
[0017] 

The septum thickness of the ceramic honeycomb structure object of this invention has 0.1-0.5 desirablemm, 
and the pitch of a septum has 1 .3 desirablemm or more. Especially when septum thickness is less than 
0.1mm, in case a honeycomb structure object with which an outer diameter exceeds 150mm is 
manufactured, the reinforcement of a septum falls, and it is not desirable. On the other hand, when septum 
thickness exceeds 0.5mm, it is because the ventilation resistance of a septum to the exhaust gas of a 
honeycomb structure object becomes large and pressure loss becomes large. More desirable septum 
thickness is 0.2-0.4mm. Moreover, when the pitch of a septum is less than 1.3mm, since the opening area of 
the eel of a honeycomb structure object becomes small, it is because the pressure loss of the inlet port of a 
honeycomb structure object becomes large. If the pressure loss of a honeycomb structure object becomes 
large, it is not desirable from leading to engine loss of power. 

As for the ceramic honeycomb structure object of this invention, it is desirable that it is the so-called large- 
scale honeycomb structure object with an outer diameter [ of 150mm or more ] and an overall length of 
150mm or more. It is because a crack becomes easy to progress to a septum since the core of a honeycomb 
structure object and a surface temperature gradient become large when a thermal shock acts in the case of a 
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large-scale honeycomb structure object, so the effectiveness of improving thermal shock resistance by the 

stress disconnection section of this invention shows up effectively. 

[0018] 

In order to manufacture the ceramic honeycomb structure object which has the opening section which 
carried out opening to the outside surface of this invention After performing removal processing which 
makes the peripheral wall 3 and its periphery section of a baking object of ceramic honeycomb structure 
smaller than a predetermined dimension, the eel located in the outermost periphery for example, by not 
having a septum between the exteriors By carrying out quick drying of the moisture which supplies to the 
drying furnace which you made apply and fill up the concave which carries out opening outside and is 
prolonged in shaft orientations with the coat material which consists of the ceramic aggregate and an 
inorganic binder, for example, were made to heat by 70 degrees C or more, and is contained in coat material 
The opening section which carried out opening can be made to form in a coat material front face. This 
opening section occurs because a difference arises in the front face of coat material and the internal moisture 
content in which coating was carried out by quick drying and the difference of the amount of drying 
shrinkage of a front face and the interior occurs. Although it can be independent to the heat-resistant ceramic 
aggregate particle chosen from cordierite, a silica, an alumina, a mullite, silicon carbide, silicon nitride, etc., 
or ceramic fiber, cement, an inorganic binder, water, etc. can be mixed and used for it as this coat material 
and an organic binder etc. can also be mixed further if needed, it is not limited to these. Although the 
generating rate of the opening section which carried out opening to the outside surface by adjusting the class 
of the aggregate in coat material, an inorganic binder, or organic binder, an addition, a moisture content, or 
the temperature of a drying furnace at this time, the aperture width of the opening section, and the gestalt of 
the opening section can be changed, if the addition and moisture content of an inorganic binder are made to 
increase, it will become easy to generate the opening section. In addition, after desiccation of coat material 
is completed, coat material may be calcinated if needed. 
[0019] 

Moreover, in order to manufacture the ceramic honeycomb structure object which has an opening between 
the members and concaves which constitute the outer wall section of this invention After performing 
removal processing which makes the peripheral wall 3 and its periphery section of a baking object of 
ceramic honeycomb structure smaller than a predetermined dimension, the eel located in the outermost 
periphery by not having a septum between the exteriors It is made to dry after making the concave which 
carries out opening outside and is prolonged in shaft orientations apply and fill up with the coat material 
which adjusted viscosity to 20000 or more cPs. Although even the square corner section of a concave 12 is 
easy to fill up with coat material as shown in drawing 3 when the coat material which has the viscosity of 
1 0000cP-20000cP is applied like the approach of the conventional patent reference 1 Since it does not fill up 
with coat material to the square corner section of a concave as by making viscosity of coat material into the 
hyperviscosity of 20000 or more cPs shows to drawi ng 7 and dr awin g 8 , the ceramic honeycomb structure 
object which has an opening between the members and concaves which constitute the outer wall section is 
acquired. In addition, in order to make viscosity of coat material into the hyperviscosity of 20000 or more 
cPs, it becomes possible by adjusting the class of the aggregate, an inorganic binder, or organic binder, an 
addition, a moisture content, etc. Moreover, after desiccation of coat material is completed, coat material 
may be calcinated if needed. 
[0020] 

in addition, about spreading of coat material at the time of manufacturing the ceramic honeycomb structure 
object of this invention After performing removal processing which makes the peripheral wall 3 and its 
periphery section of a baking object of ceramic honeycomb structure smaller than a predetermined 
dimension as mentioned above, what is located in the outermost periphery by not having a septum between 
the exteriors After performing removal processing which may fill up with coat material the concave which 
carries out opening outside and is prolonged in shaft orientations, and makes the peripheral wall 3 and its 
periphery section of a desiccation object of ceramic honeycomb structure smaller than a predetermined 
dimension and performing baking The concave which carries out opening outside and is prolonged in shaft 
orientations may be filled up with coat material, and after performing removal processing which makes the 
peripheral wall 3 and its periphery section of a desiccation object of ceramic honeycomb structure smaller 
than a predetermined dimension, you may calcinate by filling up with coat material the concave which 
carries out opening outside and is prolonged in shaft orientations. 
[Effect of the Invention] 
[0021] 
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As mentioned above, according to the ceramic honeycomb structure object of this invention as explanation 
The eel located in the outermost periphery among the eels of a large number surrounded by the septum by 
not having a septum between the exteriors In the ceramic honeycomb structure object in which the outer 
wall section which is filled up with said concave of the ceramic honeycomb body which forms the concave 
which carries out opening outside and is prolonged in shaft orientations, and has an outside surface was 
made to form Since it has the opening section of said outer wall section front face, or the stress 
disconnection section called the opening formed between said concave and the member which constitutes 
the outer wall section at least, even if a thermal shock acts By opening the stress by the thermal shock wide 
in the above-mentioned stress disconnection section, and preventing the crack by the thermal shock 
progressing even to a septum A septum is omitted when a crack goes into a septum. The purification engine 
performance of exhaust gas falls, or especially in the case of the filter for particle uptake Since the passage 
of an entrance side and an outlet side is open for free passage, it can prevent developing into the fatal 
problem concerning the purification engine performance of the exhaust gas purge that the collection 
efficiency of a particle falls. 
[Best Mode of Carrying Out the Invention] 
[0022] 

Hereafter, it explains per best gestalt for carrying out this invention. 
(Example 1) 

Powder, such as a kaolin, talc, a silica, and an alumina, is adjusted. With a mass ratio Si02 : It considers as 
203:33 - 37% of aluminum, and cordierite generation raw material powder which contains MgO: 12-15% 48 
to 52%. After adding graphite as binders, such as methyl cellulose and hydroxypropyl methylcellulose, 
lubricant, and ostomy material to this and mixing enough by dry type, ceramic **** which performed 
addition and sufficient kneading and plasticized the water of the amount of conventions was created. 
[0023] 

subsequently, a plastic matter ~ the well-known object for extrusion molding « after the peripheral wall 3 
and the septum 4 considered as the Plastic solid which has the honeycomb structure formed in one by 
passing a mouthpiece, the nature of cordierite ceramic honeycomb baking object with which the peripheral 
wall 3 with pitch 1 .5mm of 0.3mm of septum thickness and a septum, an outer-diameter dimension [ of 
280mm ], and an overall length of 300mm and the septum 4 were formed in one was acquired by adding 
desiccation and baking actuation. The porosity of a septum was 65% and average pore size was 20 
micrometers. 
[0024] 

By carrying out processing removal of the periphery section of the acquired nature of cordierite ceramic 
honeycomb baking object using a cylindrical grinder, the ceramic honeycomb body with an outer diameter 
[ of 265.7mm ] and an overall length of 300mm which has a concave was prepared for the peripheral face. 
[0025] 

On the other hand, as coat material, to the cordierite powder A 100 mass section of 10 micrometers of mean 
diameters, 10-15 mass section combination of the colloidal silica was carried out by solid content, the 
methyl cellulose of the 1.2 mass sections was blended to a total of 100 mass sections of said cordierite 
powder and colloidal silica, it kneaded with water, and the coat material of viscosity 15000-19000cP was 
prepared further. 
[0026] 

Subsequently, after applying said coat material, it supplied to the drying furnace heated to the various drying 
temperature shown in Table 1 , and hot air drying was performed in the periphery section of a honeycomb 
body which has a concave in said prepared periphery section. While heating to 450 degrees C after that and 
carrying out decomposition removal of the above-mentioned methyl cellulose, the ceramic honeycomb 
structure object of the outer diameter of 266.7mm with which a concave and the outer wall section were 
united, the overall length of 300mm, 0.3mm of septum thickness, and the examples 1-6 of this invention that 
are pitch 1.5mm of a septum was acquired. 

Since the viscosity of coat material was adjusted and applied to 15000-19000cP, the member which 
constitutes the outer wall section was filled up with the ceramic honeycomb structure object of these 
examples 1-6 of this invention even into the square corner section of a concave. Moreover, since it supplied 
to the drying furnace heated immediately after coat material restoration in each temperature of 70 degrees C 
- 120 degrees C, the opening section which carried out opening to the outside surface of the outer wall 
section had occurred. In addition, observation of the opening section which carried out opening to the outer 
wall section outside surface was performed visually, the straight line was resembled about the winding 
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opening section, opening section die length was measured, and after computing the sum total of two or more 
opening section die length which existed in one ceramic honeycomb structure object, (sum total of opening 
section die length)/(honeycomb structure object overall length) was calculated. 
[0027] 

Next, the trial of heat-resistant impact temperature and AISO static reinforcement was performed to the 
created example 1 of this invention - 6 ceramic honeycomb structure object. After the evaluation trial of 
heat-resistant impact temperature having inserted the ceramic honeycomb structure object into the electric 
furnace heated by constant temperature (room temperature of +400 degrees C), having held it for 30 minutes 
and quenching to a room temperature after that, visual observation of the shaft-orientations both-ends side of 
a ceramic honeycomb structure object was performed, and the existence of the crack generated to the 
septum was checked. Moreover, when a crack was not discovered by the septum, the temperature of an 
electric furnace was raised by 25 degrees C, and the same trial was performed, and it repeated until the crack 
occurred. And the maximum-temperature difference (whenever [ stoving temperature ] - room temperature) 
with which a crack was not discovered was made into heat-resistant impact temperature. While an AISO 
static strength test seals both ends for an aluminum plate with a thickness of 20mm in contact with the shaft- 
orientations both-ends side of a ceramic honeycomb structure object based on automobile specification 
(JASO) M505-87 of the Society of Automotive Engineers of Japan issue What stuck the outer wall section 
front face with rubber with a thickness of 2mm was put into the pressurized container, water was introduced 
in the pressurized container, and hydrostatic pressure was applied from the outer wall section front face, and 
the pressure when destroying was measured and it considered as AISO static reinforcement. A result is 
shown in Table 1 . 
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[0029] 

In order for the crack by the thermal shock to prevent progressing to a septum when this opening section 
opens the stress by the thermal shock since the ceramic honeycomb structure object of the examples 1 -6 of 
this invention has the opening section which carried out opening to the outer wall section outside surface, as 
for heat-resistant impact temperature, 550-625 degrees C was obtained. On the other hand, 1 or more MPas 
which are satisfactory practically were obtained from the concave to which AISO static reinforcement was 
extended to shaft orientations being filled up with coat material. Moreover (sum total of opening section die 
length), when it was checked that the one where the value of / (honeycomb structure object overall length) is 
larger becomes high [ heat-resistant impact temperature ] and the sum total of opening section die length had 
the 1 or more-time overall length of a ceramic honeycomb structure object, it was also checked that there is 
effectiveness which raises heat-resistant impact temperature. 
[0030] 

(Example of a comparison) 

By the same approach as an example 1 , the periphery section of a nature of cordierite ceramic honeycomb 
baking object by carrying out processing removal using a cylindrical grinder When the eel located in the 
outermost periphery does not have a septum between the exteriors It has the concave which carries out 
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opening outside and is extended to shaft orientations, the nature of cordierite ceramic honeycomb body 
which are pitch 1.5mm of 0.3mm of septum thickness and a septum, the outer-diameter dimension of 
265.7mm, and the overall length of 300mm was prepared, and this was made into the ceramic honeycomb 
structure object of the example 1 of a comparison. It has the concave which carries out opening outside 
similarly on the other hand, and is extended to shaft orientations. 0.3mm of septum thickness, Prepare the 
nature of cordierite ceramic honeycomb body which are pitch 1.5mm of a septum, the outer-diameter 
dimension of 265.7mm, and the overall length of 300mm, and the cordierite powder A100 mass section of 
10 micrometers of mean diameters is received. Carry out 10 mass sections combination of the colloidal 
silica by solid content, and a total of 100 mass sections of said cordierite powder and colloidal silica are 
received further. The methyl cellulose of the 1.2 mass section was blended, it kneaded with water, and the 
coat material set to viscosity 1 5000cP was applied to the periphery section of a honeycomb body which has 
a concave in said periphery section. And after supplying to the 40-degree C drying furnace immediately 
after spreading and drying for 24 hours, it was made to dry with a 70-degree C drying furnace for 12 hours, 
it heated to 450 degrees C after that, and the example of comparison 2 ceramic honeycomb structure object 
with which a concave and the outer wall section were unified was acquired. 

The result of having performed measurement of heat-resistant impact temperature and AISO static 
reinforcement is shown in Table 2 like an example 1 to the ceramic honeycomb structure object of these 
examples 1 and 2 of a comparison. 
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[0032] 

Although the ceramic honeycomb structure object of the example 1 of a comparison which does not form 
the outer wall section did not generate the problem of the differential thermal expansion of a septum and the 
outer wall section, when it added the thermal shock exceeding 650 degrees C, since it was the large-sized 
structure called the outer diameter of 265.7mm, and the overall length of 300mm, a crack came to go into a 
septum with the thermal stress by the temperature gradient between a core and a front face, and heat- 
resistant impact temperature was 650 degrees C. Although it was not able to ask for AISO static 
reinforcement since there was no outer wall section about the ceramic honeycomb structure object of this 
example 1 of a comparison, and it was difficult to stick rubber in the periphery section Since it becomes 
impossible substantially to use and contain and hold a grasping member in a metal vessel, the honeycomb 
structure object with which the outer wall section is not formed is holding the technical problem that it 
cannot be used as catalyst support or a filter for particle repair. 

Moreover, since the ceramic honeycomb structure object of the example 2 of a comparison was adjusted to 
15000cP(s) and applied the viscosity of coat material, even the square corner section of a concave was filled 
up with the member which constitutes the outer wall section, since it was the low temperature whose 
desiccation of the beginning of coat material is 40 degrees C, it did not generate but the opening section 
which carried out opening to the outside surface of the outer wall section became the gestalt shown in 
drawi ng^ . Therefore, although the fixing unification of the septum and the outer wall section which 
constitute a concave is carried out firmly and AISO static reinforcement became high compared with the 
ceramic honeycomb structure object of the examples 1-6 of this invention shown in the example 1 Since it 
did not have the thermal shock stress disconnection section which consists of the opening section which 
carried out opening to the outside surface of the outer wall section, compared with the ceramic honeycomb 
structure object of the examples 1-6 of this invention which heat-resistant impact temperature became 400 
degrees C, and were shown in the example 1, it turned out that it is inferior to thermal shock resistance. 
[0033] 
(Example 2) 

By the same approach as an example 1, the outer diameter of 265.7mm and overall length of 300mm which 
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have a concave, 0.3mm of septum thickness, and a pitch 1 .5mm [ of a septum ] ceramic honeycomb body 
were prepared for the peripheral face. 

On the other hand, as coat material, to the cordierite powder B100 mass section of 20 micrometers of mean 
diameters, 10 mass sections combination of the colloidal silica was carried out by solid content, it kneaded 
with methyl cellulose and water to this, and the coat material of viscosity 25000-67000cP was prepared. 
Subsequently, after drying at 40 degrees C for 24 hours, it was made to dry at 70 degrees C for 12 hours, 
after applying said coat material to the periphery section of a honeycomb object which has a concave in said 
prepared peripheral face. Since this first drying temperature was low, the opening section which carried out 
opening to the outside surface of the outer wall section shown in the example 1 has not been generated. 
While heating to 450 degrees C after that and carrying out decomposition removal of the above-mentioned 
methyl cellulose, the ceramic honeycomb structure object of pitch 1 .5mm of the outer diameter of 266.7mm 
with which a concave and the outer wall section were united, the overall length of 300mm, 0.3mm of 
septum thickness, and a septum, and the examples 7-11 of this invention was acquired. 
Then, the trial of heat-resistant impact temperature and AISO static reinforcement was performed like the 
example 1 to the ceramic honeycomb structure object of the examples 7-11 of this invention. Furthermore, 
heat-resistant impact temperature cut the honeycomb structure object which carried out measurement 
termination to shaft orientations at 3 present, observed the outer wall section gestalt filled up with and 
formed in the concave in a cutting plane, and counted the number rate of the concave which has an opening 
between the members and concaves which constitute the outer wall section among all concaves. 
A test result is shown in Table 3. 
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[0035] 

As shown in Table 3, the ceramic honeycomb structure object of the examples 9-13 of this invention Since it 
has the concave which has an opening between the members and concaves which constitute the outer wall 
section, even if the crack by thermal shock stress occurs in the outer wall section From thermal shock stress 
being opened wide in this opening, and progress of a crack being prevented Compared with the ceramic 
honeycomb structure object of the example 2 of a comparison with which it fills up with the member which 
there is no opening and constitutes the outer wall section even in the square corner section of a concave, the 
crack by the thermal shock could not progress even to a septum easily, and heat-resistant impact temperature 
became high to the ceramic honeycomb structure object of the example 2 of a comparison. On the other 
hand, although the concave extended to shaft orientations is filled up with the member which constitutes the 
outer wall section and AISO static reinforcement had the opening between the members and concaves which 
constitute the outer wall section, 1 or more MPas which are satisfactory practically were obtained. 
Moreover, when it was checked that the one where the number rate to all the concaves of the concave which 
has an opening between the members and concaves which constitute the outer wall section is larger becomes 
high [ heat-resistant impact temperature ] and the number percentage to all the concaves of a concave was 
5% or more, the thing of the effectiveness which raises heat-resistant impact temperature become large was 
also checked. 
[0036] 
(Example 3) 
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By the same approach as an example 1 , the outer diameter of 265.7mm and overall length of 300mm which 
have a concave, 0.3mm of septum thickness, and a pitch L5mm [ of a septum ] honeycomb structure object 
body were prepared for the peripheral face. Like the example 1, to the cordierite powder A 100 mass section 
of 10 micrometers of mean diameters, coat material carried out 10 mass sections combination of the 
colloidal silica by solid content, further, it blended the methyl cellulose of the 1.2 mass sections to a total of 
100 mass sections of said cordierite powder and colloidal silica, kneaded it with water, and prepared the coat 
material of viscosity 52000cP. Subsequently, after applying said coat material, as shown in Table 4, it 
supplied to the drying furnace heated at 70 degrees C or 100 degrees C, rapid heating was added to the 
periphery section of a honeycomb object which has a concave in said prepared periphery section, and hot air 
drying was performed in it. While heating to 450 degrees C after that and carrying out decomposition 
removal of the above-mentioned methyl cellulose, the ceramic honeycomb structure object of the outer 
diameter of 266.7mm with which a concave and the outer wall section were united, the overall length of 
300mm, 0.3mm of septum thickness, and the examples 12 and 13 of this invention that are pitch 1.5mm of a 
septum was acquired. 

Moreover, the outer diameter of 265.7mm and overall length of 300mm which have a concave, 0.3mm of 
septum thickness, and a pitch 1.5mm [ of a septum ] honeycomb structure object body were prepared for the 
peripheral face by the same approach as an example 1. To the amorphous silica powder A 100 mass section 
with a mean particle diameter of 1 5 micrometers, coat material carried out 70 mass sections combination of 
the colloidal silica by solid content, further, it blended the methyl cellulose of the 1.2 mass sections to a total 
of 100 mass sections of said amorphous silica powder and colloidal silica, kneaded it with water, and 
prepared the coat material of viscosity 45000cP. Subsequently, after applying said coat material, as shown in 
Table 4, it supplied to the drying furnace heated at 70 degrees C or 100 degrees C, rapid heating was added 
to the periphery section of a honeycomb object which has a concave in said prepared periphery section, and 
hot air drying was performed in it. While heating to 450 degrees C after that and carrying out decomposition 
removal of the above-mentioned methyl cellulose, the ceramic honeycomb structure object of the outer 
diameter of 266.7mm with which a concave and the outer wall section were united, the overall length of 
300mm, 0.3mm of septum thickness, and the examples 14 and 15 of this invention that are pitch 1.5mm of a 
septum was acquired, these — this invention — an example — 1 2 - 1 5 — a ceramic — honeycomb structure — 
the body — an outside surface — opening — having carried out — an opening — the section — a gestalt — a 
ceramic — honeycomb structure — the body — one — a piece — inside — existing — **** — an outside surface 
— opening — having carried out — an opening — the section — (-- an opening — the section — die length — the 
sum total — ) — /(honeycomb structure object overall length) — an outer wall — the section — constituting — a 
member — a concave — between — an opening — having — a concave — all — a concave — receiving — the 
number — a rate ~ the passage of Table 4 — it was . 

Then, the trial of heat-resistant impact temperature and AISO static reinforcement was performed like the 
example 1 to the ceramic honeycomb structure object of the created examples 12-15 of this invention. A test 
result is shown in Table 4. 



[0037] 
[Table 4] 



ES^NO. 










mmmm 

CO 


7*7 
(MPa) 






{CP} 


mm 

(06) 


(mm /mm 2) 


(%> 


mm 










10 


52000 


70°C128#^ 


(a) 


1.9 


50 


650 


1.8 








10 


52000 


100°C12B#K 


(b) 


4.8 


50 


650 


1.9 








7 


45000 


70^128*^ 


(a) 


1.7 


42 


625 


2.0 








7 


45000 


l00°C12B#fy] 


(b) 


4.2 


42 


625 


22 



[0038] 

As shown in Table 4, the ceramic honeycomb structure object of the examples 12-15 of this invention From 
having the concave which has an opening between the members and concaves which have the opening 
section which carried out opening in the outer wall section at the outside surface, and constitute the outer 
wall section Since it can prevent the crack by the thermal shock progressing to a septum when the opening 
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between the members and concaves which constitute the opening section and the outer wall section of this 
outside surface opens the stress by the thermal shock, Heat-resistant impact temperature became high 
compared with 400 degrees C of the ceramic honeycomb structure object of the example 2 of a comparison. 
And since it had two kinds of stress disconnection sections of the opening between the members and 
concaves which constitute the opening section and the outer wall section of an outside surface, even if 
compared with the honeycomb structure object of the examples 1-6 of this invention, and the examples 9-13 
of this invention, heat-resistant impact temperature became high. On the other hand, although the concave 
extended to shaft orientations is filled up with the member which constitutes the outer wall section and 
AISO static reinforcement had the opening between the members and concaves which constitute the outer 
wall section, 1 or more MPas which are satisfactory practically were obtained. 
[0039] 

Although the example of a production process which has a concave in a peripheral face by carrying out 
processing removal of the periphery section of a ceramic honeycomb baking object and which forms the 
outer wall section in the peripheral face of a honeycomb structure object explained the above If it carries out 
from the operation effectiveness of this invention, after carrying out processing removal of the periphery 
section of a ceramic honeycomb desiccation object, by carrying out baking The manufacture approach 
which forms the outer wall section in the peripheral face of the honeycomb structure object which has a 
concave in a peripheral face, Or after applying the coat material which forms the outer wall section in the 
concave of a peripheral face, after carrying out processing removal of the periphery section of a ceramic 
honeycomb desiccation object, even if it adopts the manufacture approach of calcinating a honeycomb 
desiccation object and the outer wall section to coincidence, it cannot be overemphasized that the same 
effectiveness is acquired. 
[Brief Description of the Drawings] 
[0040] 

[Drawing 1] It is the perspective view of a honeycomb structure object. 

[DrawingJZj It is the enlarged drawing of the concave which carries out opening outside and is prolonged in 
shaft orientations showing an example of the ceramic honeycomb body used for this invention. 
[Drawing 3] It is the explanatory view of the conventional technique which shows the condition that the 
outer wall section was prepared in the concave of the ceramic honeycomb body shown in drawing , 2 . 
[Drawing 4] It is the explanatory view of this invention showing the condition that the outer wall section 
was prepared in the concave of the ceramic honeycomb body shown in d rawin g 2 . 

[Drawin g 5] It is the scanning microphotography which observed the opening section formed in the outer 
wall section of the ceramic honeycomb structure object of this invention from the outside surface. 
[ Drawin g 6] It is the explanatory view showing the gestalt of the opening section of a ceramic honeycomb 
structure object which has the opening section in the outer wall section of this invention. 
[DrawingJZ] It is the explanatory view of this invention showing the condition that the outer wall section 
was prepared in the concave of the ceramic honeycomb body shown in drawin g 2 . 

[ Drawin g 8] In the drawing in which the condition that the outer wall section was prepared in the concave of 
the ceramic honeycomb body shown in drawin g 7 is shown, it is drawing showing the opening formed 
between the members and concaves which constitute the outer wall section. 
[Description of Notations] 
[0041] 

1 : Honeycomb structure object 
3: Peripheral wall 
4: Septum 
6; eel 

12: Concave 

14: Ceramic honeycomb body 

16: Outer wall section 

18: Ceramic honeycomb structure object 

21 : The opening section formed in the outside surface of the outer wall section 

22; the opening formed between the members and concaves which constitute the outer wall section 

51 54; the edge of the septum which constitutes a concave 

52 53; the intersection of the septum which constitutes a concave 

55, 56, 57, 58; the intersection of the member which constitutes the outer wall section in a concave cross 
section, and a septum 
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[ Drawin g 7] 
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[Drawing 8] 
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l«f J:7JlK^»nilHife0B;. $|!£fi[5# t tl W, *ft8i £ B 73 t IS JS. 

*Z«*»«5*tll*. fl) SI » X ? I) $l»fl)fit<9dtt»C75y?A:i 

1 <S jjl _h *> *l »r , '>* < vfcAz*^*ft#<5**£fiPE:***3»ff** 

a<DP3J55|iOJ»K#'tC7^v ^Aza^flUitt^SlCH^TlUfc-T^ZCV** 1 ^ Ml C 
*ttfll±©fflSlflfTmtlZ£.tt"*»>Z. C C ? . QffiWQ&t V I* . A Z * U « it 

^i^-t^5h^fflicilnu^si^fiPfi7-©^i+<?)cv-?i?)';. a:HW#i * * ic & 

7^y 9A:*/*t*#i*vi ft-cfiS u . 06 ( c ) i* -. ®mm <>>&?<>> suit v -? 
§y 7A:JA«aftii9i ftjiv^uxniiidcastj. 

(q). £|$fiP<9g?0fca+#t27^y?AZ;OZ*ttJ&#£5 < 9 3f§.^±?&*ll#« «fc 'J "t 
g>M&#X * < & J . 
[0014] 

«»t*s»tifiP»>;iaai?>ifflc»ffirafe$i«-?*>z»dctt. Az*^*Jtft«?>B» 
«SFf^ss<(y)S0Swi8nc*?^sa5-?«ra , tzfii5tt^£«7-^Tiii«t^^^ic*^ 
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a . ISiR^U7ttii»***BH»tZCVC«3ted». C<97:7y?#fr§iSP*l«§t*<<> 
tt £ IB t fl X. . fHSC3tir?C^tl%iri<i)?if»^. * . *J5«9C7Sy?A: 

IC < U * I) 7 M>S t t U Til J . 

sHi»t*r?iH*<9ffl»wdt( t ±iaai«?>7-t©5xj».±"»»)2cv*»SfUu<!)o:. m 10 
E*Mt»tt* 3M*M©fiic§Mt**z[y;a#£&£&*si§£ictt. ^» ffi 

*»»tB»ir7«A»«ir4tBr. H»»»f*yu»>5?ftZ. 2 0%W±"?ifo*l.l#SlC«- 

* 1 11 . filers A3 t»«?r 3fftt*G38i<?>Hic$Hii»t*f3 is s*® ? 5 % 
tfltn. ei» fas * . ft«»t»«?r i»ttin<&* '>u . 7 •< 

V -kf T < v t 1 Y RtC > frfta*#tf : 7$y7Az;»A*ft#';*JgtU^< 

* u ufflR&Jdi* ± vim® j v 0 2 0 ~ 9 0 %-? &> 1 . 

CC"?. ftflfiP t «!«tJ fiPtt * (SlCSUSP t * t 2 MM Y I* . El 7 IC Bt n ^ 

U l). @8C*T£?C<H;fct«JffTIIsafS<5Jffi8P5l, 5 4 ^C3 3»t*fl?f ? 
£&5 2. 5 3 I r 5 1 - 5 2-5 3 - 5 4<5n, ftg8Pt#Jff-f3 

§tt^«Mb7ll ?§*<?)S?EPt. 8i8ifi? 5 1 - 5 5, 5 6 - 5 7, 5 8 - 5 4 © 
ft&ffi?<9SUe#?5%^T(£>H)S<9C>:tU?. CC"?. frM t «5K t I fiP * M 

tsat^ig^-^ft^uu. atv c © § is& © M i* #J x. w ei 8 ic * r M # . j& £ 61 £ 
sicH-?T±-7in]--?;fc3&st*s < . cams ric^cr^^sfiuf «s*r s wa v h h ® 
giti?<i)§J&»seo7£. t mm. t z j&si i* # u -7 u 3 . 30 

COO 1 53 

~ 8 0 % . T«ULIflf1 0~5 0U(ti7«5)ZU^tff»*Ull<!)l3:. W.TS>3SlC«fcZ. 

•7 * * n t »sk * * * * » t » sk 0 . Ea j» t «* r 7f» « >c * « » t - # ft r it a z * 

i«||*Cfill7, a JL* # 5 0 XJH± © . ^ II SP t »BE f 3 a *PI # M S f <D ft JL 

L&&&c!>WMm&m*x? <?? jcv#>;»iuu», sui¥#8 0%-£©x.3i&s 
#1 0 u m * ± v »ft 1* , * « a» * *w r z a« # hi « * © a fl. ic A «; a «■ * * < . mil 

#<S>HI*H*©aKtffcTb. Az;&Z**ftff0«tt«)S*Hflf1&TrZ#»i»*U < ft II 
. S £ . SJl*t5 0%W.±. T«ULfit 1 0l»m»J:Hi»ft. ± IE <?> £ ? IC *h §1 
BP*IS*3fS*IBClB*?fl.3CV#»>. !ft 5* * SK 1 *St*F£WZ<!>flt*fc«©C7^y 7 
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ji g) mux t h c r 3 c * c <t y . ffl*«fflfl.^©*** + tfi5<?? ! ic^»»5»* 

U I) . 

COO 1 6 ] 

. 6»*x>'>" & ft m»«<9te#*UT5£ i) ttT^ - -tr ;u x St # 

fflt?n»»H<, :->/i7U, 7J^^, i7-f h, S to « £ . *Ht » * £ 
LAS#^£?B¥#>4jSl3:tl*.'>ft< * £ 1Itt8IUH75v7*}lttlllK 
* #» * U II . 3- 5 /i7 0tiSS)itJC7$y7A:n«l*tt, £ 

. ^ ? < 7 1 1 < . fflii*D- s /x7>f y y * . 7 * s: * , t70. & to it * , s 

[00 1 7 ] 

*««9C7^y 9A:i/»«ft#fl)Slfi»B0. 1-0. 5mm*fiH <, f»S9 
Cyfttl. 3mmJK.±»f#*Uii.llSJf#0. 1 mmiklOMdK. J»C»(!1C1 6 
OmintlBiJ J:7«A = « A*tt#tllir3»Cll*9aKtffiTU. » * U < * U 
. - 55 . ISH»0. 5mtntiS^I»^tt. Az3^***G>»ft:frZC*JrZMI«<?> 

n*«#Xf <«'). j±?j}&*#?*$=<>22#>;-?ifc?. j;«;»*uii«i««rtt. o 
. 2~o. 4mm?»I. * , SSS^e y 1 . smm^Itsa^R, A z a « it 

i$<9t!;i<5lDil8#4\?<«?CV# 1 >, AZ*A«itff<?)An<<)J±7Jli*^X?<* 
J C V # ii » * U < « I) . 

iB*iAii/**a«;?i>)?c^flfftsuii. xsA:n»)i*5»»d. &ffis&#ft)i 

UfeB&C> A Z * + Jft * *I1I<S> 31 K * fett , ?7y?#fSSCl 

Z # « ?fc 7 . 
[0018] 

*«!B<95i-«nK;iiinufe3Ei»fft#r3C75y9Az*^*ft#t»3tr3ci*. 
7§y 9Az*^*n&.©:i*»?#<3>*fliS3 ***<s>«Jt»"£m5£i-fcj;yAi\* < r 

-Fatits. £ jb r tt , «i^Br7 0t:j!i±caiiBirttmi.*.tt**Pc. a a o t □ - t- 
ttic^w??!. cd>si»»f384t? oiiAftttttcji'jD-f^ y 7 r a □ - f- 

. C<5D-Ktt>:UTf3:« 3-^x50. ^ 'J J. 7 ^ 5 7" . 7 h , & to J* * . 2 
□ J*« A 4 y ? - * *^ A <f > r - All . 7K7>fi. sEllttffi 
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. &m ® q> m & ? % it t z z: > mm a 4 > r <o % xi m *> m s ft & ? it 



L9linc^T, JHJcBOb7tt55HilCKZ*?iaaiCtt«t 2 0 0 0 0 c Ptt±C 

isui^-i-utsfli. ttMkr-tt? . 4K*0»SF£«i<&;e»<i>£'yE: 

. 1 0 0 0 0 oP~e 0 0 0 0 cP?)fiItttn-hat8ftlfeSSCH;, BSC 
t 2 0 0 0 0 c P W1®B*5S^? IC^C<t'J - ® 1 & & £ mt £ J IZM&Q & 
C7^»?A:J&«)l#>ll | JftI. M . □ - h«<9*5St 2 0 0 0 0 o P*±<i)B»fi 



r<r^»«aiit<f-jfe*. uncttitz.H#, *8»*<pib<s>w«'S*o«i)c 

^ICio7> *»CBIOUTlll^filCteC*lia3llC3-hat**UTtAl)U. 
y ?A = */»*ifc<?>tt*#©JhH«3 ^'tvSaSstBftfSJ:') iht < r?»SJDIt 
o 75. & , *J*f<T-3fe±-*. 5f9ClDUTi^|ilCgC«ICIliC3-ht}t£)iU7 

< r3»3SJnitfi-3j&*. 5ha5icffiDUT«i^iRic®&f3Ei)tici] - h *} t £ * u t . 



frfCiOl/TliSliiCK&JiaitiBJKUTl)?* 75* 9A=J/»*#<?. » 12 C3 SI 
t**U7**lt*t7*8»t »]S»r ttfeC7^y ?AIJ /**a#cft l> T , ffi IS 

5h8a»*m®ffi(iBP. sen i*. «eia*v*§^"S*fl?*"3»ttv < 3>nc»fle*'*>.fc£*» 

73»±I5JS7jPJX8U-?SJX7-a. ISf SCJ; J 7 7 v ^ISCS 7iSt i c vtK<- 
TlJtJi, »C«tt***ffl7/A*(5JI6H:. AD«VlD«ya»#iai»7U*7 

«ffl*<?>iiB**flf€T* j y u »affz*ftRf ©»tttt*c«ftz. sift 

[ fg 88 t X% £ 4ft <0 M M. 0) m M ] 
[ 0 0 2 2 1 

( * » ffl 1 ) 

* * 'j y , yyj, 7/u§?sy<i>*fr*tii§b-?. MiJt7, sto 2 =4 

8 ~ 5 2 % . Al 2 0 3 : 3 3 ~ 3 7 % > M?0 : 1 2 ~ 1 5 %t St'J; 7 « 3 - ! / i 7 

(j A-f — . & )t &k ajLttn777 7 7 ot^inu, $z^-? + 7>iiebfeit> *a 



c o o 



1 ? ] 



COO 20] 



C 0 0 2 1 ] 



[ 0 0 2 3 ] 
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- ft C F* J* ? tl&A Z H A « it t Mt IKY* to* U & . & *£ . ^SKJS^tiD^ZC^C 
Rfif 0. 3mm, ISiJCv f 1 . 5mm. *at3S 2 8 0 mm. i! 3 0 0 in 

ra§t<t>SUl$l£6 5%. 3 f«lfflJL<Itt20um-?^^*.. 
[ 0 0 2 4] 

ttmifeu-"^?* i-sc^yn: 3) am ft © mm® t nsiuit iinn 

iSSStZeVCJ: 1 ;. Jh JS ffl c CD » t * r 3 . 2 6 5. 7mm, ^S 3 0 0inrii9 
tZ=75y7Az;frA*ft-fc*«Ufc. 

C 0 0 2 5 ] 10 
-55, :-h«H7, Tfltai 0um©D-^x7'TK*&*A1 OOSSfiPC^U 

t . :D^^->ynii*?i o ~ 1 5 h # a* k £ u , sc. iiiHD-^ , x7'r(-*& 
*^DD^r;u^';*<i)dBfi oohswc^ut. 1 . 2HS8P<<>*5 i )i,-t2;i,a-;*t 

BE 6 U , 7K*#ICiS**UT. ft S 1 5000-1 ? 0 0 0 c P W - htttlSl fe. 
C 0 0 2 6 1 

)Kl)-?> Mffi**OjfeftHWCM»t*rZA-a/**ft<55f*H»C. Jill IB □ - h # t 
§g8P # - ft •lb * ii %.9r 41 2 6 6 . 7mm. tI 3 0 0 mm, M 9 ft o . 3mm. iiof 

y ? 1 . 5mm©*7?HB#Jl~60-e73-y5'Az;&A4il3ift'£lf£.. 20 

C<9*^Bflffl 1 ~6 £5^7$ v 7 AI JA«I#?R. Zl-hfcf<?>!tegt 1 5 0 0 0 ~ 
1 ? 0 0 0 oPICi§U7lfliUfeC^# 1 5, fritfiPt titmt IfiP»tt[Hl;S©ftl!fflfiPIC$ 
"?3ES7tl7llfe. h tt**TSttC. 70t~1 2 0 t © * » ft C M ® U £ & 

-zSftftftrtM-ftu, C75y?A:n»itfti * * cfcfc u t u si* fiPR 

?<9£a+tgJiiO*L?*.-?. ( § H 81* fi ? £ 1+ ) / (Az3A«ii.ft£fi) & 0 £ 

e 

[ 0 0 2 7 ] 

SJIC, ff^Ufe$^B3i1 - 6C75y ? AlJ/*«H$IC«b 7, fit ffl ffi ft S ft & C* 30 
7-fyz*?< y^aUvKttffot. B*HBft»K<?>l*ftKftl*. -sss ( * ft + 

4 o o t) cMrft^msflp^c-e^ss v ?A:H*s»ttfAU73 o»i«ni 
, *t<?>ttftftcft/* ir a 7 § y 5 a - a a & & ft <£> ia £ fa as h <s> §aif t ff u 
. fiscf*ufc?7y7(t)Sitisufe. * & . itc?7v ftauuft 
a. fts >p(9is 1 2 5 n±ft r ttra«<p«« * i) . j^yjffsistH^a^at 
. ^ U7?7y ?»ff tisait (Ai»as-*») tB»i»as)( 

U fe. 7-f/7»7<y7aKK*B:. ttaaAe»*S«i*5Efi©fi»*«»'( J A8 
0) M 5 0 5 - 8 7!CStf, C7^y 9 Al5/*«3i»<9i^lRlil8ii:)?7 2 Omm 
07i$«tSSU7ifitiSjtIV^tc, ^SiSltI72mim<9^/*7-ilL 

* e © t , k t> m n c a a . s7j#s§wic7Kt^Au-?. *«»*B#«j»*fft*iit, 40 

K ft U & ? 9 E ft ? XI X-U T . 7r/7y7<y7i3iIVlfe. SS * t £ 1 IC /Tv ?- . 
[ 0 0 2 8 ] 
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umo. 


p-M* 






(°C) 


(MPa) 






(cP) 


(06) 






tin *h" 




=1— VI 




10 


15000 


70 o C12B$fH 


(c) 


0.7 


500 


2.2 




5-fhA 




10 


15000 


80 o C128$W 


(a) 


1.8 


550 


2.1 


i nO >n| 






10 


15000 


100 C12B^re 


(b) 


3.9 


575 


1.9 




7-OA 




10 


15000 


110°C12B#M 


(c) 


4.2 


575 


2.0 




u-vx 




10 


15000 


120°C12B$Ptfl 


(d) 


6.2 


600 


1.7 




^-1>A 




15 


19000 


120°C12B$W 


(f) 


21.8 


625 


1.4 



10 



r« 1 l 
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[ 0 0 2 ? ] 

^v^tfllKOtlifSCVtlt&^feib. Ifo 3ft ffi « K I* . 5 5 0 - 6 2 5 t»f#iiil 

/ vJMit. «^fiicttz#^iaaiK:D-i-»*3t*ritTui 20 

C Y»iJ5lffllBiail 1 MPo.J!l±*»"5tlJfe. * ( 5 H 8P « r <5> ft §+ ) / (Ml 

/*#£#£«) ©ttfrX* ii^t*. Hffia;*9ff<2>ft < « I c *#5iST ft. SPtfiP^r 

0 ;?> 3 c v £ d ss ■?- a . 
c 0 0 3 0 ] 
( it & m ) 

. BiuCvf 1. 5mm. *atSiZ6 S. 7mm. tl 3 0 0ffim?»in- ! /i7 30 

Y hSC55v7A:n$ftt?iL C ft t Jt « fll 1 v ? A:U«1#)! 

u *, . -15 s ra«c*aJcBHnu , 7i**flcfTZ#iia3it*u. »« jp o . 3mm. ^ e 

9Cyf I. 5mm. *Sf ftZ 6 5. 7mm, iiliOOmiii^JiJD-Vi^OS 
v?A:i^*#t*«u, fulfil oum^D-Zi^naJAi ooSS 
an ic *t u -? . DD^i^yunir^?! o Miapi^b. sec. ^uiSD-^x^-fK 
»*no^/i ! ;y J<5^iti oo»icflU7. 1. 2K«8n^^^;ue;uo-x 
ti^b, ?xvttcil*f!u-7. ttii 5ooocPHfeD-H}t, ffiieJhJifincHJS 

4 ftlflttJft U fe© f . 7 0C©tt*>F?1 2 fH £ ? t± . ^c)S 4 5 0 l:t?lDilT 

. ia» * *«»tff-#ft «■ ft * Jt«« 2 C 7 $ y 9 A Z * t 40 

CQ>it«ffil1^C2<9-t2^§y7AzlA«3tftlC^UT#lliS^J1 V H « C . W 8MB £ 
Sit. 7'-fyx?f < v?S*K<D«lfcf47-3fett»t*2C*-f. 
C 0 0 3 1 ] 
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(°C) 


3ft 
(MPa) 






sail 

(cP) 


(06) 




mm 


(BfiSB) 


















650 






□—VI 




10 


15000 


40 o C24^ra1 
70°C12B#Pb1 


SSL 




400 


2.5 



[ 0 0 3 2 ] 

JhBJP t WSKU T 11 4S U Jt«« 1 fl>* 7 5 v 9 A " * . * « * * « ® <<> » * 10 

Xt9RIttX£U«l)tf. 6 5 0 ttffiJL2fflffiStai^?)!> JFfi 2 6 5 . 7mm. 
£ « 3 0 0mm>:U?XS!©«Jtff _ ?y)?CV»>J c t J ^Bi>J*llS©iaSMC«fe3ffiliB* 

c «fc . nnic^y^tfAS^jcft'), Btt«*astt6 6ot-y*>->fc. c <?> Jt $* 

«1<!>fi7^y?A:*/*iiS#C-)ll7tt. *Btftt e D C * % «4 . * 8P C =T t ft 

3 3 Ylt?>*llVll7lItl8/t7ll? . 

Jt««JZ0C7§v 5A:J/*llft»tt. □-h»©«St1 5 0 0 0 CPCI 
llTlftbfeC^^ frfifft*)** 3 8» » I* 13 » ® RfflfiPIC £-?£«?ftT<fir ') . 20 

*£ttr. BiacattJBiSVtt-afe. «£ot. last* hi s*hch« 

-ftitTtl7S'J . 7 4 y 7.9 7- 4 v 9 & K I* XM « 1 -*J!RTftfe*fB««1 ~ 6 9 <2 7 

M£l&77iI&8P t * U T I) ft 11 fed) . Bttf»IBR40 OtVtt'K *H«1"?WU 
, * % Bfl 1 ~6<i)t!7^y 9AlS)/,«lffCJt^ < BatSttC* 3 C o 
fe. 

C 0 0 3 3 ] 

( m z ) 

% 01 1 Vf5]«»<^75^IC.fc«; . frUffllcmStftfl. ^S 2 6 5. 7mm. 4I 3 0 30 
omm. nsf o. 3mm. ■« QCvf 1 . 5min<5t!7Sv?A:i/**fttlPil 

-73, n-httvuT. ffiig20uin9D-/i7O»*Bi oosaaiic^b 

T . 'J 3tHff*7>-?1 0 H S 8P ffifc U , CftC^f JH2*D-Z. 7K * # C 

iSi^UT. *5IZS 0 0 0 ~ 6 7 0 0 0 cP9:-httt?lbt. )K U ~? . Su §£ ¥ ffi U 
feft$ncl3>it*itZAz;!7/A#<i>5 , hJ38PC, 80 IE □ — l-ttt^fliL-fe?^?. 4 0 t 

0"C*-?iO^UT. lE^f *C*a-Xt»*BiSt3)!«C. H 3» V » - ft to 
?ftfe*aZ88. 7mm, £ * 3 0 0 m m . iif 0. 3mm. Hfi<9Cvf 1. 5m 40 
m. * fg Bfl #J 7 ~ 1 1 9*7$y 5A;J/»»)ifftilfe. 

**<?>tt.":*;58«0D7~1 1<?>C7^y?A::;&/*4iii#IC*}l,T. ^ s& #J 1 V |b| « c , 

K^f^sssfj'f yx?f < y 9ii<!)a;sttffTfe. sc. w«HE»»ft#jWS» 
t u*.Az»/A«3ttftisi^i5ic3S*c«)isiu, ia » n <?> ca Jt c * a r ft »s? y ti 
*«aj»*©ta*tfiu. ±cfl)iQ ? t z a*** v HKDScsi t # * 3 

na » <?> a a t * > u . 
stiseit , * 3 cm t . 

C 0 0 3 4 ] 
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ISItNO. 








(°C) 


T 1 / 

(MPa) 






ttft 

(cP) 


(%) 


mm 


mm 




a-vi 




10 


25000 


40°C24B#Pa1 
70 o C12B$Fe51 


2 


475 


2.5 








10 


28000 


a r\Onfy a n~*~ P 9 
40 0240^18] 

70°C12B#fyi 


7 


525 


2.5 








10 


50000 


40 o C24B#f a 1 
70°C1 29^ 


49 


575 


2.3 




ZI-VI 




10 


62000 


40°C24B#fel 
70°C12a*^ 


90 


600 


1.8 


*f£iE0iJl 1 






10 


67000 


40°C24B#ra1 
70°C1 2B$M 


97 


600 


1.5 



iI3 0 



[ 0 0 3 5 ] 

7 3V<). ^f§B5 t *SKf 3 8Ptt * IB C SIM t * U 7 I) 1 t ® <D . X11«B«H1 

* , * 3 fiP t *SE r 3 » V H 3* <?> IH C £ RS t * t 1 C3 >* <?> ± C3 3* C ** * 3 

[ 0 0 3 6 1 

( x tfe #j 3 ) 

XS&#M>:|S]«<975>£lC<); , J. ^iSCHiSttt?. * a 2 6 5 . 7mm. 
0 m m . JR S JP 0 . 3mm. 889Cyf1. 5 mimOA: * /*«)i*$*t?«U fe. 
□ * [5] $ c . fflflil 0um<i):- ! /i7U»*AI ooasaic 

« U T . □□^r^ 5 y , J3?tElff^*-?1 0 H • ffl 1£ & L . 5C, 7 0»* 

fib, 7k"i:ttCiil&L-7. teI5 Z 0 0 0 oP<5D-hfit?l^-. U » iile^ffi 

eft i?c. 7 0C«uit i ootcjnttUfcttHkJPcttAU. A ft t *o . 

t 45 o . ^9184 5 Ot*?JtDj!ftUT. ±ffi^ f * C A O - X t t J V ttC . 

Cfl8l^*«aJtlf-'fHbrti.feJ1'a2 6 8. 7 mm. tS 3 0 0 mm. ftMIO. 3mm. 
IS^Cv f 1 . 5 min<?)$f flffl 1 2 & BM S9fl?5yU:li»»l#til*. 

£ . 5^2^«J1 ^laJ^t^^^lC^';. *ftHCEfl$tt*r3. * 41 2 6 5 . 7mm. ± 
530 omm. Ua f£ J¥ 0 . 3mm. isocvf i. 5 mm<5A: J/»»)lft*ftt?i 
u *. . □ - h ttia . t » a « i 5unnp»i«yy*»*Ai oohsspiu^ut. □□ 
>fr^5">istir^?7 ogifieftb. sc. mun & v v % m***. u u 4 r )\, v 

'ja^ett-IOOHlffCttUT. 1. iKi»9^f AC*Q-XtBftU. 3KU«C 
IIIU7. ttI 4 5 0 0 0 cP©3-Ffit?llfe. ail?. ffiMWU-fefrfflfiPICH 
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